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ABSTRACT
Newq-spectrometric23oTh/z34UdatesfOr60colonialandsolitarycoralscollected
frombothterracesandcarefUlobseWationsoflithofaciesrevealnewdepositional
historyofP1eistoceneterracesonKikailsland、FossilcoralsfOrmtheHyakunodai
hrace(HT)showMid-toLatePleistocenedatesrangingfroml548±6.4ｔｏ83.2±Ｚ４
ｋｙ(Zostatisticalerlor)corlespondingtoMarinelsotopeStage(MIS)６to5acombimng
theirdistributionsandlithofacies，andMidClleP1eistoceneage（＞４５０ｋy)．Coral
assemblagedatedasMIS5cattheoutcropcql95mabovepresentsealevel（apsl）
indicatedepositionaldepthrangiｎｇｆｉｏｍ５ｔｏｌ５ｍＴｈｅｅｌｅｖａｔｉｏｎｏｆｔｈｅｓamplesand
thedepthrangeofthecoralsputtherelativesealevelpositｉｏｎｄｕｒｉｎｇＭＩＳ５ｃｂｅｔｗｅｅｎ
ＺＯＯ－Ｚ１０ｍ,lligherthanthepositionoftheHmThesefactsrevealthatthehighest
terracewasfOrmedduringMIS5c、SolitalycoralsfromthelowestPleistoceneterrace
(LPT）sedimentsprovidedreliabledatesrangingfrom96±2.8ｔ056.7±２．２ｋy，
cor1℃ｓｐｏｎｄｉｎｇｔｏＭＩＳ５ｃｔｏ３，ｗｈｉｃｈｃａｎｂｅｄｉｖｉｄｅｄｉｎｔｏｆＯｕｒａｇｅｇroupstakingeITor
intoaccount・Thelithofaciesanddatessuggestthatthissedimentwasdepositedonthe
insularshelfduringbothrelativelymghandlowseastands、Additionally，corals
obtainedfromtheproximallocationoftheLPrtendtoshowolderages，whilecorals
fibmthedistalsiteshowyoungerdates、Corallimestoneisalsosporadically
distributedonLPT,wllichtheyoungestdatewas402±1.21s/、Theseresultsindicate
thattheLPrwasfmmedindiffelentdepositionalenvironｍｅｎｔｓｂｅｔｗｅｅｎＭＩＳ５ｂａｎｄ３
ｗｉｔｈｔｈｅｆａllofrelativesealevel:fromtheinsularshelfwherefOre-reefsedimentswere
depositedtotheshallowwaterenvironmentwherecoralreefswerefOrmedNo
P1eistocenecoralreefsedilnents,ｙｏugerthanabout40ky,areexposedonthesurface
ofKikaiIsland．
IntmductiOn
CoralreefterlacesrecordmanyinfOrmationaboutsealevelchangeand
paleoclimate、KikaiIsland,CentralRyukyus,Japanisanactivelyrisingisland,where
PleistoceneandHoloceneterlacesaredevelopedP1eistocenemarineterracesin
generallyhavetllreesteps，ＴｈｅｙｃｏｎｓｉｓｔｏｆｍainlytllickMiddlePleistoceneandthin
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UpperPleistocenesediments、TheHyakunodaiFonnationcomposedofcoral
limestoneisdistributedonthehighertwostepscalledtheHyakunodaiTbrrace・The
lowestterlaceextensivelydevelopedsouthwestofKikaiislandoverliesadetrital
limestonecalledtheWan1.bnnationcomposedofwell-p肥servedbiogemcremams・
InthisstudyｳIreportnewandprecisea-spectronletricU-seriesdatesoffCssilcorals
collectedfromLatePleistocenecoralreefsedimentsoneachPleistoceneterlacesin
Kikailsland，determinetheageofeachterracesincombinationwithlithofaciesand
previouslyreportedPleistocenedatesfiomKikaiIslandandreconstructthehistolyof
depositionalenvironmentaccompamedbysealevelchangeandclimatechanges．
ResultsmdDiscussiOns
SolitalyandcolomalcoralscollectedfromtheHyakunodai庇rraceandthelowest
PleistoceneterracewereusedfOrq-spectrometric23oTll/z34Udating、Fifty-sixfOssil
coralsweredated,sixwerere-datedyieldingatotalof60dates．
T7zeH〕）αhJ"oaaiT1g7wJce
FossilcoralsformtheHyakunodai庇rraceshowMid-toLatePleistocenedates
rangingfroml548±Ｍｔｏ８３２±2.4kｙ(zostatisticalermr)andMiddlePleistoceneage
(＞墹Ｏｋｙ)．Theseages,combinedwiththeirdistributionsandlithofacies,canbe
dividedinoagegroupscorrelatedtoMIS6ppre-MIS5e,ＭＩＳ５ｅ,late-MIS5e,５．，５ｃ
ａｎｄ５ａ・CoralassemblagedatedasMIS5cattheoutcropczJl95mabovepresentsea
level(apsl)indicatedepositionaldepthrangiｎｇｆｒｏｍ５ｔｏｌ５ｍ．Ｔheelevationofthe
sarnplesandthedepthrangeofthecoralsputtherelativesealevelpositionduringMIS
5cbｅｔｗｅｅｎ２００－Ｚ１０ｍ,highertllanthepositionoftheHyakunodai庇rrace・These
factsrevealtllatthehighestterracewasfonnedduringMIS5c、Theappearanceof
MIS6sedilnentsimpliesthatsealevelfluctuationoccurredbeforeMIS５．
TheupliftrateofKikaiIslandhasbeenreportedtobeL8m/ｋｙ(OtaandOmura，
1”2)．SinceitiscOnfimedtllatthetopoftmsislandwasfOmledduringlVmS5c,the
叩liftratepreviouslyreportedmustbereexaminedPotteraal.(ZOO4)reportedthat
tlleMIS5csealevelaｔｌＯ１ｂｗａｓａｔ－１４±４mUsingthisvalueandassunmg
consIantuplift,theupliftratesinceMIS5cisestimatedtobe２．１－２．３ｍ/ky・Itested
thevalueofZ､１－２．３ｍ/kybycomparingtotheupliftrateafterthelastinterglacialand
Holocene・Consequently,theupliftratesincethelastinterglaciaLHoloceneand
Holocenehighstand(HHS;７ky)arecalculatedtobe１．８－２．２ｍ/ky,２．０－３０ｍ/kyand
O､9ｍ/ｂ，respectively、Thercisnosignificantdifferencebetweeneachestilnateduplift
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rateexceptafterHHS,wllichsuggeststhatfaultsactionhasnotbeenlargesincethelast
interglacial．
ＴｈｅＬｏｗｅｓｒＰ肥moce"eZe7wJce
SolitalycoralsfromthelowestPleistoceneterracesedimentsprovidedreliabledates
rangingｆｉｏｍ９６±2.8ｔｏ５６．７±2.ＺｋｙｳcorlcspondingtoMIS5cto3・Ｔｈｅｓｅｃａｎｂｅ
ｄｉｖｉｄｅｄｉｎｔｏｆＣｕｒａｇｅｇroupstakingerrorintoaccount，Thelithofaciesanddates
suggestthatthissedimentwasdepositedontheinsularshelfduringbothrelativelyhigh
andlowseastands、Correlationbetweentheageandelevationofsalnples；showthat
theoldestsampleoccurreｄａｔｃｚＪ、４０ｍ,ｔｈｅｙｏｕｎｇｅｓｔａｔｃａ、１８mapsl・Inaddition，
coralsobtainedfmmtheproximallocationofthelowestterracetendtoshowolderages，
whilecorals'fmmthedistalsiteshowyoungerdates，Corallimestoneisalso
sporadicallydistributedonthisterlace、Theyoungestdateobtainedwas402±1.2ky
fmmasamplecollectedatthesoutllwestendoftheterrace,about25mapsLDatesof
tllreeotherｓａｍｐｌｅｓｆｉＤｍｔｈｅｓａｍｅｓｉｔｅａｒecomparablewithinthemarginoferror;the
averagewascalculatedtobe412±0.8ｋy、Theseresultsindicatethatthelowest
PleistoceneterlacewasfomedindifferentdepositionalenvironmentsbetweenMIS5b
and3withthefaUofrelativesealevel:fiomtheinsularshelfwherefOIc-reefsediments
weredepositedtotheshallowwaterenvironmentwherecoralreefswerefonnedThus，
､oPleistocenecoralreefsediments,youngerthanabout41h/(ＭＩＳ３),areexposedon
thesulfaceofKikaiIsland．
Conclusions
Newsixty23oTh/234UdatesofcolonialandsolitarycoralsandcarefUlinvestigatiOns
oflithofaciesmakeitpossibletoreconstructmorepreciselythehistoryofKikaiIsland
duringMidto-LatePleistocene・TheresultsarethefCllowmg：
1．MiddleandMid-toLateP1eistocene(cａ１５４ｔｏ８２ｋa,correspondingtoMIS6to
５a)coralreefsedimentsaredistributedontlleHyakunodaiT℃rmce、Theycanbe
dividedinto6agesedimentscorlelatedtoMIS6,ｐｒｅＭＩＳ５ｅ,ＭＩＳ５ｅ,lateMIS5e，
MIS5d5cand5abasedonage,elevationandlithofacies・
zRelativesealeVelpositionduriｎｇＭＩＳ５ｃｃａｎｂｅｐｕｔｂｅｔｗｅｅｎ２００ａｎｄ２１０ｍａｐｓｌ
ｂａｓｅｄｏｎｃｏralasselnblageandclevationofthecorals・Thisestimateislligher
thanthcpositionofthehighestterlacesuggestingthatHyakunodaiTbrracewas
submergedduringMIS5c、
3．ＭＩＳ５ｅ,pre-andlateMIS5ecorallimestoneshavebeenfCmdonthehighestplane
whichwasinterpretedtobefomeｄｄｕｒｉｎｇＭＩＳ５ebypreviousstudies・Thisfact
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indicatesthattherelativesealevelpoSitionduringMIS5ewouldbehigherthanthe
topofpresentKikailsland．，
SedimentsfmnedduringMIS6wasconfinnedfiomKikailslandfOrthefirsttime、
TheappearanceofMIS6depositsatthehighestplanemaysuggestthatseａlevel
fluctuationoccurredbefmeMＩＳＳ・
TheupliftrateofKikaiIslandaftｅｒＭＩＳ５ｃｗａｓｃａｌｃｕｌａｔｅｄｔｏｂｅ2.1-2.3ｍ/ky・
ThisvalueisconsistentwiththatofMIS5eandHoloCene・Thissuggestthat
faultsactionhasnotbeenlargesincethelastinterglacial、
OnthelowestP1eistoceneterrace,detritallimestonescontainingsolitarycoralsare
extensivelydistributedSolitalycoralsshowagesrangingfiomcα・ｇ３ｔｏ５６ｋａ，
correspondingtoMIS5bto3・TheycanbedividedfOuragegroups,93.9±２．８～
87.6±２８ｋy,77.2±2.2～76.1±２．０ｋy,70.4±２０～68.5±Z4lO/and６Ｍ±1.6～
56.7辺.zkyindicatingdepositionatfOurdiffelentdurations、Ontheotllerhand，
colonialcoralsindistalpartoftheterraceshowageofaround50]Ｗ・
TheagesanddistributionofsedimentsonthelowestP1eistocenetermceindicate
thattllisterlacewasfOmedindiffelentdepositionalenvironmentsbetwｅｅｎＭＩＳ５ｂ
ａｎｄ３ｗｉｔｈｔｈｅｆａｌｌｏｆｒｅｌａｔivesealevel：fromtheinsUlarshelfwherefore-reef
sedimentsweredepositedtotheshallowwaterenviromlentswherecoralreefswere
fmned・
NoPleistOcenecarbonatesediments，ｙｏｕｎｇｅｒｔｈａｎａｂｏｕｔ４１ｋａ（ＭＩＳ３)，are
exposedonthesulfaceofKikaiIsland．
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学位論文審査結果の要旨
平成１８年１月３０曰の学内委員による審査会と、２月１０曰の口頭発表会終了後全審査員が出席して開
催した第２回審査会における協議の結果、以下の結論に達した。
本論文は、南西諸島喜界島に発達するサンゴ礁段丘の23oTh/234Ｕ法による年代測定、構成物の岩相解析及
び精密地形測量等により、後期更新世以降の海面変化と垂直変位に関する多くの新知見を得たが、それらの
中でも、以下の３点は特筆すべき成果といえる。①上記年代測定法の高精度化により、喜界島から初めて
酸素同位体ステージ６（MIS-6）相当の年代値（142.7±５８～154.8±６４ky）を得、後期更新世初頭にも
相対的高海面期が存在した事を実証した。②これ迄MIS-5e（約125ka）とされていた最高位段丘の形成期
をMIS-5c（約105ka）に修正し、それ以降の島の隆起速度を２１～2.3ｍ/ｋｙとした。そして、⑧後期更新
世段丘を２分し、高位段丘が、MIS－５初頭からMIS-5a迄の約５万年間における少なくとも４回の相対的高
海面期に堆積したサンゴ石灰岩を含み、低位段丘は、単体サンゴ化石の年代測定、岩相及び生相解析から、
MIS-5b(約９４ka)～MIS-3(約４１ka)迄の連続した相対的海面低下期を通して形成された事を明らかにした。
以上、本研究は、喜界島のサンゴ礁段丘に関する従来の研究で論じられた氷河性海面変化や地殻変動に関
する定説をくつがえす成果を挙げており、博士（学術）の学位に十分値するものと認定した。
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